A clear understanding is developing concerning the importance of epigenetic-related molecular mechanisms in transcription-dependent long-term memory formation. Chromatin modification, in particular histone acetylation, is associated with transcriptional activation, and acetylation of histone 3 (H3) occurs in Area CA1 of the hippocampus following contextual fear conditioning training. Conversely, DNA methylation is associated with transcriptional repression, but is also dynamically regulated in Area CA1 following training. We recently reported that inhibition of the enzyme responsible for DNA methylation, DNA methyltransferase (DNMT), in the adult rat hippocampus blocks behavioral memory formation. Here, we report that DNMT inhibition also blocks the concomitant memory-associated H3 acetylation, without affecting phosphorylation of its upstream regulator, extracellular signal-regulated kinase (ERK). Interestingly, the DNMT inhibitor-induced deficit in memory consolidation, along with deficits in long-term potentiation, can be rescued by pharmacologically increasing levels of histone acetylation prior to DNMT inhibition. These observations suggest that DNMT activity is not only necessary for memory and plasticity, but that DNA methylation may work in concert with histone modifications to regulate plasticity and memory formation in the adult rat hippocampus.
Both memory consolidation and an in vitro analog, long-term potentiation (LTP), require a cascade of signaling events that include activation of NMDA receptors, protein kinases and transcription factors; events which lead to changes in gene transcription. Recent evidence indicates that regulation of chromatin structure also serves as an additional level of control in this cascade. In particular, memory formation has been shown to be associated with histone acetylation (Alarcon et al., 2004; Guan et al., 2002; Korzus, Rosenfeld, & Mayford, 2004; Levenson et al., 2004; Vecsey et al., 2007; Wood et al., 2005) . This process of histone acetylation relaxes chromatin structure, making it more accessible to transcriptional machinery (Lunyak et al., 2002; Turner, 2002; Varga-Weisz & Becker, 1998) . Most recently, we have reported that an epigeneticsrelated mechanism, DNA (cytosine-5) methylation, is also important for synaptic plasticity and memory formation in the adult nervous system (Levenson et al., 2006; Miller & Sweatt, 2007) . Methylation, a covalent chemical modification of DNA, is catalyzed by DNA (cytosine-5) methyltransferases (DNMTs) and, together with other modifications affecting chromatin structure, DNA methylation serves to regulate gene transcription. DNA methylation has been studied extensively in development, and has long been considered a static process following cell differentiation (Santos, Mazzola, & Carvalho, 2005) . However, high DNMT mRNA levels persist into adulthood in the brain and we have found that DNMT inhibition alters gene methylation in vitro and in vivo and prevents the induction of LTP and the consolidation of memory (Levenson et al., 2006; Miller & Sweatt, 2007) . These observations suggest that DNA methylation is in fact rapidly and dynamically regulated in the adult nervous system. In the current study, 
